**Abstract**

The *Piccolo* gene was identified as one increased molecular in nucleus accumbens (NAc) of mice which treated with methamphetamine (METH) continuously. *Piccolo* is originally reported as a Ca^2+^ sensor for regulating release of insulin in pancreas β cell. *Piccolo* is a protein of the pre-synapse, and it is comprised of domains such as PDZ, C2A or C2B mainly. The PDZ domain interacts with other pre-synapse proteins comprised of active zone. The C2A domain is including Ca^2+^ binding site, and it is considered that spatial structure changes in Ca^2+^-binding presence. It is reported that *Piccolo* plays an important role in the neuronal synapse. However, function of *Piccolo* gene in NAc remains unclear in the drug dependence. Therefore, we investigated the physiological function of *Piccolo* in the NAc of mice, which were received METH treatment.

To clarify of *Piccolo* in the NAc, we characterized the NAc-specific knockdown mice (mi *Piccolo* mice) by adeno-associated virus (AAV) vector including *Piccolo* miRNA. METH-induced locomotor activity of mi *Piccolo* mice was reduced compared with that of AAV-mock mice (Mock mice). The mi *Piccolo* mice suppressed the METH-induced CPP formation. In the microdialysis test, the mi *Piccolo* mice exhibited lower dopamine basal levels and tendency to decrease METH-potentiated dopamine release. These results suggested that *Piccolo* in the NAc regulates dopaminergic neuronal systems and METH-dependence related-behaviors.
